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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new linear alkyl 
sulfide type episulfide compound which, when cured by 
polymerization, can give a thick-wall low-chromatic 
aberration optical material, especially a material desirable 
for use for lenses such as spectacle lenses by forming the 
compound so that it may have a structure represented by a 
specified formula. 

SOLUTION: This linear alkyl sulfide type episulfide is 

represented by the formula (wherein (m) is 1-6; (n) is 0-4; X ^^KP^^^KI^i^il 

is S or O, and the number of the S atoms is 50% or more of ' "$8£ ^ 

the total number of the S and O atoms constituting the 

three-membered rings on the average). An optical material 

made of a cured resin obtained by curing this compound by 

polymerization can give an optical resin material having a 

sufficiently high refractive index and a good balance 

between the refractive index and the Abbe's number, which 

is difficultly obtainable from prior art starting compounds. 

Therefore, this compound markedly advances the reduction 

in the weight, thickness and chromatic aberration of an 

optical resin material and can give a material desirable for use for lenses for e.g. spectacles. 
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(5) §BK. 5S». flm. t^^&68S*5J:tf 

CtlP)©fXXfjH fl 50 
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(6) 3:7*{b*^gt 3:7*<b*^<Dx-7^- b 

(7) *;u^>Kccf^$n^w«Kffifectc/cne>o 

(8) *m eH7*<t*^s& 

i><D&, lfcy75> 4 2^/7$>, 38^6/7 

3JK#VT^>, 7^>^ 
4«7>^x^At, 

W-r*. 2^^7$x 3*a*-/y*>, 3»#yr 

5> % 4 ^ #:/-*8L T5^>& 4i7>^x^A 

Ik. ^>gcr&* 0 *fc. cnwi4tt2i 
»«±*iB^ur«c»-c*>ac>. J^<D«MbttJ8tt, ^ 
xex*?* Ffb^i**cc»orjWfto. 0001 
^61. 0**«fl»-*# % *?£L<tt, 0. 0 0 
0 1*^60. 5**, <fc9#$L<W\ 0. 000 
1*JM>6 0. 1***» % «*>»*U<tt % 0. 0 0 

0 1 60.05 *A^rar &. «f bftuxos* c 

[0 00 8] *|^<3WKa«cBl[«T***^*7 
Fft^»xb7;l/7^ K*<fcRJ£ 
^I«arWttlS*2«eU:Wr&ftd«l**C»tt. Cti6 

©w^s 1 im±tm<Dmim&ajmrj:'gtmz 1 ^a^ 

ffcs^or***m*«36'r«ci«>r*^. cti6© 
ib^ftturtt, x^^wb^Bj, »xt'x^7^ 

*//^F/7*jK>», #y-rf**^dr> % jifrUzfbT 

we** i««±*r*fb^»i urti. exjk ^# 
s^^k r^yik ry*«a>?mat 

^Wt^x^^t^ xt7;l7 ^ Fft^ft. ** 

[0009] xjK+MteiOl^i UTtt, b F P 
*/-^7yK ^^P^>^tb'^7*>';^A, 

^ ^ ^IBll9©jHB7 * y-;Hk^ftix e^o fc F U 



(8) 

13 

l/>^'j3-jk 1 , 3-:/D/\'>^;*--;k K 4- 
1, 6 — crisis*- 

h y^** y ix- k ^>^'^n-Jk i % 3- 

i^£ftST;Wn-JU^x#*Mb£^; T^fc->® 4 

y7x/>fl-7*^>t :f:7* y>^#;l^> 
x^7 s -;u^x^^^{fc^:x^u>t>r^>, 1, 2 

-t?7$/^P;0, 1. 3-5/7^^^, i, 

2- ^7$^^^>, 1. 3-^7^^^>, 1. 4 
-^7^7'^>, 1, 1, 6 
-5^T 5 y^tf-V, 1, 7-^7$y^7^>, 1, 

8-i?T$ y***>, trx- (3-7$ /T'Dtvw 

X-^JK l, (3-7^7'D^t/) X 

1. 3 - ex- (3 -T^yfU^iy) -2, 
2' -i>**>\,?Klrtls^ 1. 2-. 1. 3 30 
1. 4-^7 ^ ^>^U-M^>, l, 3-£>£l>fci; 
1. 4-eX7 ^ >>>?Jl^*n^*tf>, 1, 3 
£C>«1. 4 - ^7 5 S 1, 

3- *Sl>ttl. 4-tT^7$^^U LMUv^n^tf 
>v *&S4, 4' -^7^ Sis? ^y* 

n>txr$>, 1, 4 -tfxr s y^qt>b^7^ 

m-, ab^CHip-7x^U>i;7$> i 2. 4 - 
£>£l>«:2. 6 - h V U>^T$>, m-, £>£l>«:p 
-^>yi/>^75X 1. 5 2, 6 
7^U>J>7 5>, 4. 4* -J^T 5 *~;t/^# 40 

4, 4* -^r^^x^l/X-f^ 2, 2- 
(4. 4' -^75 7:/7x^;l/) 7'P^ , >^(D-M>? 

N, N' -5^^;Ux^u>^y 5 > % N, 
N' 1 , 2 -i^T 5 y^PAy. N, N' 

-t^^;U-l, 3-^7^yPA*> % n. N' -5? 
-**Jt/-l. 2-^7$/^> ( N. N' -i^T^ 
-1. 3-y7^^^>, N. N* -5^*;l/-l. 

4- ^7 S y^^>, N, N* 1, b-is 
T5y"^>*>. N. N' -t^^U- 1 , 6-i/7i 

N, N' 7-i/7^^ 50 
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N. N* -i?x^;Ux^U>^y N. 
N' -i>x^;U- l . 2-^r^yPA'> t N. N* 
-i*x*jl>- 1 , 3 -jxrs ^^O, N. N' -t? 
x^;U-i. 2-^75/^X N. 1ST -^x^;U 
-1. 3-y7^^^> ( N, N' -i^x^-i, 
4 -^T 5 szf$> s N, N* -^x^;u- 1 . 
7 5>"v*lJ-> % tr^^x 2 -^^;Ut^^t?>, 

2. 5-&&t,>tt2. 6 -Wf^tX7i;>, tf^eb* 
•^7^>, 1. \-V>- (4 - t'-^y -^£> v 
1. (4-fc-^y -x£>. i. 3 - S^ 
- (4 - bV<y 1, 4 (4 - 
t^'J^ilO -^>^)3^7$>ixt'AUtK 

0 $ ft S T 5 >^x#* isil&fa ; 

3, 4 -xtf+s^^n^+t-'Jl/- 3 % 4-x^+vt^ 

^*=HM h\ 2- (3, 4-xjJ<+^^p^.^^ 
^) - 5 , 5-^fP-3, 4 -xj^+^ix^n^+if 
>-^^-t^^+lf> v tr* (3, 4-xj^+^^/^p 

h^cDflg^x^+Mb^a ; 
n-:>^^x>x^+^K % x^+Mbk:att. x#* 
Mt^'J^^^xx tfxjl/i/^p^t>i^F 
^O^^fc^cox^Mbcc^Oi^^ft^x^^ 

is<<Vis7*- h*5<fcJ>'^y^K-^*^»i&$ft^ 

[0010] »x t'xju^ ^ Rb^BjcD^^i b 
^±<Dx^Mt^<Dx^+^gc7)--a5^>^li 
tt^xfXJi/7^ RbL/Tf#6ft^xb'^;u^^ K 

[0 0 1 1 ] £>ffiJjJl'tfls^ &ffi*A>7F>ffim*Vt. 

^Mfc^iC^rML/cxfAPb ¥V>£R 

[00 12]^'J^;l/*7'^>iUtt 4 A*W9(ctt 
1. 2-^Ji/^hx^x i, 3 -Soou*:/ h:/ 
n^*>, 1. 4 -^^^^^"h^^^, i, 6 -^yjb 

h\ 1. 2- (^x (2-yjl/*7 r hxf;W) )x 

*>m>mmisjji*7zr*is{t&fo : 2-j*)\,u~7y 

3 -iy^)Vtf^b^a^> s 2-M)\st>'J 
h^^;U-l, 4~^^;^^h^^> % 2- (2-^ 
;^^Fx?;W) -1, 3 h^p^\* 

1. 2-tX( (2->;^7 , hxf;^t) ) - 
3-*>\,ij7V'7zu^ x i. i, 1 - h (yjuj; 

^>^^^MSfe^y^;l/^y^>fb^; x^u 

^^Pb'n-F, 1, 4-^^>^^-;bt>^^ 
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*— K h 'jy^O-Jl/^D/O ^ y* 

^pfn-h), "<>£xy x y h-;bf 

(jS -^^'J3l/- h) % ^>^x^ij h-JUf- h 
^*x. (/3-^7*Pt*n- h) 3?0!>Sxxf-;HJg 
««S^yyjl/*r^^>{b^!&; l, 4-^;U#:7*hi/ 
^p-M^-y-X l, 3 -^^;u^^>ix^n^s4 1 ^>, 
1. 4-t>^;U^7*hy^;u->^CJ-^+l^> % i, 3- 
isjtjlrjj? bJ?-)lis?K2^y-> s 2, 5-^pUI/*7 
zfbJf-fr-x. 4-^r>. 2, 5~^^;u*^h 
x^;U-l, 4-t^y>, 2. 5-^JU/7^*h^^ 
;i/-l-^T>, 2, 5-^;^^hxf;i/-i-f 
rv^rattiSRtt J*-* >{fc*«rt?£*tf z> c t 

awtes i <^±^tt<o«ttfi$wtt««tts« i fl» 

-r;l/, ecul^c>yjbyi;j/j?A^x— if Vis 

^W-r^x^Mt^fecox^+^^xfc-x^^^ F 
x-tMK trx;^>^;i/^^ y i; */*y;Ux— f^U, ? 

T?V>m* J 29 V Jim. vM>^ Mvl/ 

tf*c<t#r£*. s/c, «i««*«t&75 FS£ 

[0015] $/c, xb^;^ a KS<hra&pJ|g"C^o 

^x^Mt^i, en. ^p^>k, £&«H9 

(D^r^^^^^o^u^^i/x^^;^ 
5/t?jbx - x ^ ;u y ^ ^;Ux - x Jk ^at> 
yy i^;Ux-f-;U, ^;Ux-T\rl^<D^ 
y^^yx-^^^€>c^ix^u>^jU7 * k, 

x-f*;i/(l. 2 -xf ^*:/Pfc:;t^*w*>) % 
x ^ ? * y y >?;ux - % 7"DWt^y^ 
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r % <£9#£Oi>fc<D«xtx;U:7 ^ Fg£ HIWT* 
fb^BTC**. 

[0016] *»J?xb'XJb7 * Kffc£«f©xtr* 

&&t>t*. Cti6©lffi^lilfe(±iffe<3D*ttffi^pJ^ 
^W^^lf@J^Wr^{fc^*j<tc^xh^^^^ K 

s<bj^pj^o^am^Bjt6^wffi@^ i <i*nr*<b 
[0017] 3 etc, *ffi*ng*WT£fb^£ffifflT.< 

20 -F % ^'J^W+^-W-h, 

— K ter - ^i/jl/A'-t+^tf^yx- K 
t e r -:/*JU/t— **5/*;|-5 s ;&-/x— K ter- 

+ ^'N^-tfyx— K 2, 4-i^^PP^ 
>y-Ol/A~**lM F\ F\ 

K«©/<-***-f FS: *>>fc Kn^-**? 
30 A h\ t e r -^Jl^t Fay^-^+if^ K^CDt Fp 
^-**lf-f KJB: 2. 2 # -ry^(4-^K^> 
-2. 4-i/^^Jl/^UDXh y^u) % 2. 2' 
tTX (2 - V^pypb'^^Pb^- F y ;l/> , 2. i 
2' -TWX (2. 4-^^W>'l/P^h'J;l/) v[ 
2, 2* -r7b^>fV^P^h»J;K 2, 2' — T 

yt^^ (2-^f^p^F y;p) % i, r -r^/ 
b^ (^PMif>-i-w-h';w, i - 

F\ 2-7*-^ry-4-y h+t/-2. 4-^^ 

40 ;i/-Mi/P-F';^2, 2' -rytrx (2 

p^*» . 2. 2* -rvtr^ (2, 4. 4-Fy-*^ 

-c>-/^ ^ W >^ ^;1/x-t-jI/ 

2. 2* -T % ybTX (4~-/ F + t^-2. 4-1^^ 

^A'l/pr. f yno % 2, 2' ~twx(2-u>7 
50 a^nt'i^p t'^-^ F y ji.) % 2. 2 # -T'/tr^ 



17 

(2, 4 -i/J*)lJ<[sU- h *))],) v 2. 2* -y/ 
^^V^O-h<j;K 2, 2' -T*/^X(2-^ 

1 -y^-JUx^;U) TV) *;t,AT5 h\ 2 

Jk 2, 2* -T'/^X (2-^^;U^P/S>) 2, 
2* -7»/W, (2, 4, 4 - h'J^;l^>£>) 

ncim^, 7^*i«^H»fflhDiB^fftt. ta io 

«>6*ittl>*J. mmtMJ&Vm&lcttOXO. Olwt 
%^5. OwtK *?£l,<ttO. lwt%-2. Ow 

[0018] $/c. *^a^f^i£|f[ r ;u^;ux;l,^ 

[0019] *^cDiffa&afflr^^iux^7 fss 30 

fry a YmtK^fetemxteVVisisfrj**? v 
UP- h<pxtf*^g£xtr;*;w:7./ Ffbl/ « 

fm<ommtm^», ^<omchxm^w\ti,x^x 

^stoM^axu imK*^xm&w<tfx&*m& 
tc^ mfrWLMmznz. mimwizo. 1-10 
ob*kl m^i-As^mx^. geffcMgw:- 1 o~ 
i6o*c, mn- 1 0-1 40ms. s/c, 

W4£5 0^6 15 0T:<Dt&g"Cl 05>*^5B$ 



^fOT9- 1 1 0 97 9 
18 

xm&2ti*>t>\ 3Ltimx$>z>is*vx)\,y < Yit^m 
±mmu:£t)$im2ti2>*K'zfry a vmtmzmti 
^tfcm*2m&±m?zit&®i$>z>i,>\z, en 6 comas 
m 1 fl»±&ft<D«ttttdWtttt < nes« 1 <Btt±*-r 

«»*si<r «c»^«s *>icm-®®ftxmm&i,x fcn 

1 0 o-cm&ommxmitiz^x&K) , 
g^ats- 1 o-c*>e>5 o - a 3&tcK:tfgtA><z)t2 % 

-5 c Cfr6 3 0'Cr<fe* o 1 5B# 

*><E>3 0fl\ iW$OC^«5^6 1 5M^r* 

C<DB$<D^ffig[«0. lmmHg^700mmHgifi 
&X'<f5i)\ ftt. LitXDttl OmmHg3&^30 Omm 

[0 02 0] 

>xm&£Lxft£u*,>ttmmm&ttetrj;~itc c $ 

[002 1] 

®5f^ T ^^St: T y^ffi»rft«:ffll\ 2 5X;raiJ3E 
ItS : m^itStt^fflC^r 2 5 -CCMffiO, D 
S^14 : h!3cfb^^ 1 2 0 *CVL±:<Di><DZO. 1 
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8 0 # C*ig<D4><D£ 



2 0 8 0 •CJ^±<D4><D£A 

x s mfr&o. \M±.<Di><D%0, 0. lTfctfiO. 0 5 

[0 022] HtfeOTl (n= 1 % m=2) 
1. 2-^W/hx^>l. Omol (94. 2 
g) ixt'^P^t K';>2. Omol (185. 0 

g) £«a&i o-csrteSiu *Sft^h';^Aio 

mmol (0. 4g) '^4m 1 tC^L//c*?g^tti 

4 5 - c»accR^&*i6 2«FiaijH»ofc. swcru 

ykmtl- h »;^A2mo 1 (80. 0g)£*80ml 
CcjgrfP 1/ . mU* 4 0-45 ■CWWcfiSfc ft 

ffihmvh^mk. ^ia^4o -4 5-ch»t«cc^^^^ 
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* h;Ux>3 00mirfa£HU b)l>x.>m*7k2 0 Om 

ir3isli$fc^L/c. h^xvi^Bath'j^Ar 

(^y^ft) x$>«:2 0 2. Og (SHffi<D9 
9%) V&tc. -X>*C. CCtf#6n/c 1, 2-tfX 
x*>0. 3mo 1 (7 9. 9g) 
<tx£>>-jl/4 Om 1 £^*^y>K*7U^A8 7. 5 
g (0. 9mo 1 ) £*6 Om 1 (t&MZ tttcfctmic 
ML lt$m&VXim%4S-C$:V±M2i*, Z<DU 
10 SrS^raStt^^/c. JSfRl^tCTKS 0 Om i &m 
A, h;Ux>5 00m 1 Vfflti\L % h;Ux>Ji^r7K5 0 
Om 1 r3[li5fcfrl//Co h^^^H^^Tk^K^ h ^ 

Ar$^3i±, ?81&£@£U fifeSflwi. 2-tr* 

(<3-xfft^Pf^t) x£> (5$ ( 1 ) (Dm = 
2. n = 1)£7 8. 1 g 0Illffi<D8 8%) »fc. 



C 40.19% 

H 6. 05% 

S 53. 79% 

^XX^P bJl (EI) : M*' 2 3 8 (g3&fl^fffi2 3 8) 
SWHRiRX'** h/l/ : 6 2 0 c m" 1 ^ FfR^mtlgtt) 



(fmO) 
40. 30% 
5. 95% 
53. 64% 



H-NMR 



1J C-NMR 



2. 
2. 
2. 
2. 
3. 
3. 
25. 
3 2. 



2 p p m ( 1 , 

6 p p m ( 1 . 

7 ppm (2. 
9 p p m ( 5 . 

0 ppm (3, 

1 p p m (3, 
7 p pm ( 1 
5 p p m (2 



1 o<i©^&ttti>fc*jf?) 

8ffi©R*«:tt<,>fc*3R) 
. 1 0{4<D^) 



40 



*{fc^gj l 0 OMSBfc h U ^;ur^ 1 
rU Cft£^£2mmfcl)ig&0/c2ft<D;tf^ 

[0023]^iM2 (n= 1 % m=2) 

1. 2-^W^hx^>i. Omol 
(9 4. 2g) 4 ^iftth'J^AlOmmol (0. 
4g) £*4m lliCmfrhtcfcmm. S*s-)HOO 
m 1 5:f±M, CCtCxb*^p;Ut K »;>2. Oml 
(18 5. 0 g ) % 1 mNfiVXWTF O/Co iST*. 

teas* o-io *ccc«^/co ?®t**t&<* 6cc i e^ra 

J^Co^W/Co C<D&, *3 6 0mlCC?gB?l,fc#*fe-f 
Oml (240 g) ^mra^rjgTb * 
7c3£#Wffi : (#«!) 

C 40.19% 
H 6. 05% 



3 4. Op pm (5. 6&CD£^) 
3 8. 4p pm ( 1. 1 Ott<DR3ft) 

*/c 0 Mr*, Slc^S^O-1 0-CCc«o/Co «T»T 

(i^'J^W) x^>$2 0 2. 2g (Sf&fi<D9 

9%) o<,>r % sim uah mmm*jgz$i 

^U/c^^XnCC±^©l , 2-tT* (^l/ft^* 
x*>0. 3mol (79. 9g) t**mSltl . 
25mol (95. 3g) £&*itggO. 0 3mo 1 
(2. 96g) $6{CMiirh^x>2 5 0mlfc 
^^y-Jl/250m 1 &ttfe*» 3 0TT9B$fflUK 

1, 2-tr* (i3-xt^^pf;W) x*> (^ 
(1 ) Qm=2. n = 1) £8 2. Og (SUM© 9 3 
%) fffc. 

(ttffflt) 
40. 30% 
5. 95% 



5 3. 
: M* 



(12) 

79% 53. 64% 

23 8 (JS3&*H^fi2 3 8) 



- 1 1 0 9 7 9 
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21 



b)l> (EI) 

^tfHRJKX^* bJl : 6 2 0 cur* (xfcf>UU:7^ Fl 
1 H-NMR: 2. 2ppm(l. 1 0&<D^Km>/c*3O 

2 . 6 p p m ( i . i o&<o&micm>tc*m 

2. 7ppm(2. 9{i<D&Jg<cm>fc*gt) 

2. 9p P m(5. e&omm^m^tc^m) 

3 . 0ppm(3, 8 (ScDK^ff ^/ctK^) 

3 . i P p m ( 3 . 8 &<D&tm<<cm>tc*m) 

"C-NMR: 2 5. 7ppm(l. 1 0(1©KS) 

3 2. 5 p pm (2. 9{tL<0&m) 

34. Op pm (5. 6(4©^) 

3 8. 4p pm ( 1. 1 OtiLOmm 

*HJfc0U ctfc^r i. 2-^yju#:r hx£><Dtt*>*) 

Kl, 4-^;^^h>^^>^^ffl'r6^«|^0l) 
l£|g*)igU 1. 4-ex(/3-xb^t^Pb';l/f 
tf) ^>(^(l)©m=4. n=l)«$8 5 
%-Cff/t e 



3 ^{b^ 1 0 OMSflK h «; :/^;ur ^ 1 
ffiffiSBfia^U Cft£^£2mmCCgBg5b/c2ft<D;tf5 

[0024]j»«3 (n= K m=4) * 
7C*##t<I : (&0NB) 

C 44. 89% 
H 6. 99% 

S 48. 00% 

vxx-c^ hJl/ (E I ) 



(ft^ffi) 
45. 07% 
6.8 1% 
48. 13% 



M*' 2 6 6 (1^12 6 6) 



1 H-NMR 



U C-NMR 



1. 

2. 2 p pm ( 1 . 
2. 6 p p m ( 1 . 
2. 7 p pm (2. 

2. 8 p p m (5, 

3. 0 ppm (3. 
3. 1 ppm (3, 

2 5. 7 p pm ( 1 . 

3 0. 5 p pm (6. 
3 1. 3 p pm (5. 
3 2. 5 p pm (2, 
3 9. 1 p pm (3, 

[0 0 25]ge«W4 (n = 2, m=2) 40 
11 KlisUTl . 2-isJ)W7 hx£>(Dft*>9* 



c 

H 

S 



6 2 0 cm" 1 (xb7Jl/p ^ Fi 

9 ppm (6. 7 &<Dmmttm>tc7km) 

1 2{4a)KStcm^c4<^) 
1 2fir©^Ccm^c7K^) 

i im.ommicm>tc*m) 

1 0{i(D^tCW^/c*^) 
1 0©K«(cft^/c*S) 
1 2{4<D^) 
7&<De*JH) 
8{4(D^) 

i 

1 0tt<D&3t) 

J&Wl*l£9iIU t^X (/8-xt^^^PtVl/^^x 

*JU:7^ K (^ (1 ) CDm=2. n = 2) 
^8 8%T?f$tc 0 
(f+^ffl) 
40. 23% 
6. 08% 
53. 70% 



40. 08% 
6. 22% 
53. 55% 
M- 29 8 (S^T-S2 98) 
*««JRX^^ FjU : 6 2 0 cm- 1 (xtr*;U:7 ^ F»JD{**Bffil») 
H-NMR: 2. 2 p p m ( 1 . 1 3 {a©t^fcm>fc*^) 
2. 6ppm(l. 1 3(4©R*CC(*^3fc*3R> 
2. 7 ppm (2. 1 2(4©fi«icttl*fc**> 



-vTsZs^ZYfr (E I ) 



(13) 
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' C - NMR 



24 



[0 026)^5 (n = 0) 
5Z±t<cmW <* fttdxfo&mtplcMi t*3l 1 . 0 m o 1 
(3 4. lg) ixt^D;l/t K'J>1. Omo 1 (9 
2. 5 gr) ZAti, MUZ 1 O'Cg-Ctf&PU 7kg£ffc^ 
h^A*i§i5mmo I (0. 2 gr ) £*4m 1 GCjg 
^0tofc*«4ftl^, C<D^TlB$[fflS#0fc o -£<D 

>1. Omol (92. 5 g) tTmiti- h'J^ASm* 



2. 8-2. 9ppm(5. 6. 8. 9fl[(D««K:ttt>/c**) 

3. 0ppm(3. 1 1 ttCDgggCcm^c^) 
3. lppm(3, 1 l©^Ccttl>fc7K3R) 

2 5. 7ppm (1, 1 3{i<D£^g) 
32. 4ppm(2, 12 tiOTg^) 

3 2. 5 p pm (6, 8{i<D^) 
34. 0 p pm (5. 9{iL<D&m) 
38. 4ppm(3. 11 &<Dfcm 

*mol (0. 2 €r) £*4m 1 CC^O/c7fc^£iIJjn 
10 0, lO'CrHSHfl, 4 0- 4 5tr2WMU/c. 
SfifcRU *^{fc^ h'J^A80. Og (2mol) 
£*8 0ml*C^frOfc*?g*&£. ffiia^4 0-4 5'C 
liff^^W6)STlfa)?^ «fl44 0-4 5XW 
a«c«%tt*J6 3«ia8B¥0^:. SJ£»7«SSS6« 1 i 
HttlCgiBU 9 2. 2gr (JIIIS6 3%) oi> 

(5$ ( 1 ) (On = 0 ) £ifc^8 0 %rf#fc 0 



C 
H 
S 

vx^i; Fil. (E I ) 



H — NMR 



1 C - NMR 



2. 
2. 
2. 
3. 
2 5 



(»«fft) (ffffffi) 
40. 25% 40.4 1% 

5.8 1% 5.6 5% 

53. 77% 53. 94% 

: M-* 1 7 8 (li^ll 7 8) 
6 2 0 cm" 1 (xfc'XJby FfROffltffiM) 

3 p p m ( i . 7 fiL<DBtmtcm*it#ak) 

6 p p m ( 1 . 7 ftCD^KftOfc*^) 

7 p p m ( 2 . 6 fi<DK*CC»l^c**) 
0-3. lppm(3. 5{i<D^tcm^c7K^) 
. 6ppm (1. 7&CD^) 



[0 0271 IIM6 

Utefll l ccfcur l . 2-^^;u^>^hx^>cDRt>0^ 



3 3. 8 p pm (2. 6{i<DgSt) 
3 8. 6 p pm (3. 5{i<7>£^) 

^tf) ^*1f>£|giK^7 2%-Cff/Co 



C 
H 
S 

h;U (E I ) 

1 H - NMR : 1. 

1 . 

2. 
2. 
2. 
2. 
3. 
3. 



(##m) (#ra*t) 

48. 72% 48. 93% 

7. 77% 7. 53% 

43. 30% 43. 54% 

:M'*2 94 (1^12 9 4) 
6 2 0 cm" 1 (x VX)l,y a F^<DfifJ*gfgI!&) 

6ppm(7. 8&<D&km<<cm>tt*m) 

8ppm(6. 9flL©K««:«C>/c*a) 

2 P p m ( i . 1 4&<Dmmtctt^tcjkm) 
6ppm(l, 1 4{tL<o&micm>tc*im 

7ppm(2. 13fi©^Wl>/c*f) 

8 p p m ( 5 . 10 C0^X(CftC^*SR) 

0 p p m ( 3 . 12 (D^CC^I^ctK^) 

lppm(3, 1 2©RX(CWl^*«) 
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1J C-NMR : 2 5. 7 p pm ( 1. 

2 7. 8 p pm (7. 

3 1. 6 p pm (6. 
3 2. 0 p pm (5. 
3 2. 4 p pm (2. 
3 9. 0 p pm (3. 

mzmmumgk&s mi demure 
[0028] mm i 

tcfe^ri . 2-^y;U^7^hx^>CDf^>r) i 0 

*&m*ztmimmmi>km*)&i,* 1. 2-trx 

[0 02 9] tt«OT2 

tel. + 4 

JW ««M^ft^l««KM2<;«IQiBl/. 1. 4-e 

X (tf-xfc-^^'PfcVl/**^) ^$>^rl^iR^6 6 20 

%Tf#/c 0 m^ffcf&, »6n/ctm<z)jajr^ r?^ 

[0 030] tt«W3 
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1 4{4<Z)K3S) 

8(4<D|£gt) 

9{i<0K*) 

1 o&o&tm) 

1 3{4<D^) 
1 2f4flM88R) 

[003 1 ] Jt««4 

gQSWifcfci*r» i t 2-trx (^yv^ft) x 
i^:;i/tc^i/r^^->r>^^7»;^A^ro. 8^e;u 

NMR^^h;l/j;W(l)0n=l, m=2t 

£>*k xt©s©i*j=i»4*iistss io^tt 
£**or¥^T3o%r&o/co sdKfML f#6n/c 

1 CC^Ufe. 
[0032] 

[an 
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-110 9 7 9 
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SI 



28 



mm 



IfcttMa 



i v 2-t*iO-u B ftririfi)m 



M-lftiJMt'fM'lt'lWnj 



n(f-it*?ira*iftiHun<r 



ft (1) An* I. m*2TX'*DS<& 



1.70 



1.70 



1.88 



1.70 



1.70 



(.71 



1.87 



1.80 



1.59 



1.83 



Vf 



Hit 



35 



36 



37 



36 



36 



35 



38 



J. 38 



1.32 



1.35 



1,35 



1.10 



1.30 



1,30 



1.26 



1.27 



1.33 



ftftft 



[0 03 3] HT. **W«cJ:D*»W**tt 

mSx^ ( n d ) . r * "<» ( i/ D ) : 2 5 'err *"<js 

[0 03 43 XttW8 

am. wrn-K mm, wwA««aibfc7" 

7X3«:xt^pqt KU>2kg (11. 6mol) 
CC«C>^-/-;H L(CSF»L//c7 0%*«£ 
{fcV-#3 90 g (2. 5raol)^lWWtiT 
Ltc. ST*, KlSSR* 10-1 5-C4t<$o/c 0 ®T 50 



0 g (10. Omol) 
3RfflK:J:tl6 2— 6 4'C/O. 2 5mmHg©W^ 

>;^;i>x;u:7 ^ fs 2 l « (Hx^7 3%) «#/c. * 
or. urn s^tt, ajWAKiwifc7 5^3 

K±fe<D@#3 6 5. 5g (2. 5mol) £*:fJHR 
952. 6g (12. 5mol) <fc*S*ft«2 9. 6g 
(0. 3mol) v 2t><<Ci£M±UX h^x>2. 5L 
*S<fctfj(*^-*2. 5L*fta*. 3 0*CC9B$^JS: 
toL/Co EJ£fftl-Jl/x>r«itHU 196K«l*»*rJ5fe 

(jS-xb'^^W ^7^*40 1. 1 e (iR 
$90%) £(#/cu *ffc^ftl 0 0ffiSgfl£l OmmH 



(16) 



29 



/Co 

[0035] Hftng 

ex (£ -xtr^^^ntriu) xjb^ ^ k i o omssp 

£1 OmmHfir©«£ET«:+^Jitta«:ffo/c. $6tcM 
^cOt F »;x^jUT^>^0. 2MS512£f*i$J-?ffi 10 

±b/t. fcc&a& v ^-^>tpr4 0*c 

[0036] HfiS^ 1 0 

ex (/3 -x^t^ptW XjU? F 1 0 0SSS5 
KLfmthXN. N-^xWx^y-Jl/75>0. 5 
8Mfi^£-fg^HS<!:0/c„ lOmmHg© 

^>*r4 0-c^e>8 otjri 0B$ra*H^r^?auM 
^wtofc. f#e>nfc^K*©ejtt^^- 2 ct^ofco 20 

[0037] HfttV 1 1 

ex ((8-ib'^^Pt';l/) XJt/? 4 K 1 0 0 
dcMMt^X F 'i7x^I/7^7^ >£0. 1 
E^flm— <*6K, 1 OmmHgCD^IETtC 

sou i 5mm&&mit0¥-&w&wtz$mistc o 

[0038] HJ£#J 1 2 

:/>4*r8 o-c\ i oBMs^ftr m 
mmi izwomotc n%ntctmK<om&*mzK. 30 

[0039] mmm 1 3 

0/c« 

[0040] ^JSW 1 4 

L/C 

[004 1 ] 1 5 40 

ex X)\,y a F 1 0 OM35 

CC^iOT7K^4, 4- -^7^^x-;M^> 
^5SSgP^^-«iL/c 0 $6tC10mmHg<D 
i^BET+^Cc^^rff -?/c 0 oi>T^:-;i/FK:&A?&. 

t-^>*-c8 ou 1 5ms^{tbweKtaut 
[0042] mmm 1 6 

6*i/ctt«itOftttJ&a- 2(C^U/Co 50 
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[0043] 1 7 

»»£OT;kaS4. 4- -*/75^7*r.JM^>?: 

&ftfcittWt©«rt±*8t- 2 CCthO/c, 
[0044] 1 8 

ex (j8-xW^Db%) xju? ^ F l OOmffiftJ 

U"C F 'J 7 * X? >£0 . 1 tTrflt 

tn£ft{tffll£ L/T 2 . 6-^-ter-^-4- 

^^7*^0. 2msiaj, awi-«i»jRWiLr2 

- (2-h Fn+t/-5- ter -^^^7x^) 

0*3— $ i L/c. ?6tC10mmHg (DfiLETF+WcM, 
StefTofc. ot»ru>XJI!*-rt/Ftt:i£AU 

#ft*C<t*>ft<, U>X£f#**#r^Co f§6*i/c 
<D#fc6t\ feims&fe (b{®=0. 65)r*l 5 

iflrRStifc. $/c, f#6ft/clx>Xo^1£££|2te^ 
0/c o 

[0045)^5 

ex (fl-xaJM^WatrA*) x— r^*fleffll/Hift«l 

[0 04 6] itewe 

ex (^-x^>ypb^) x;l/^^ K*r«BIJ09EJk 

^2CC7^b/Co 
[0 04 7] Jt«0«7 

K 2-ex <£-xe^*:/peJl/:^>) x*>£ 

^ 1 Km L /Co 
[0 04 8] JtRM8 

2. 2-ex {4- dS-xb^tynb';^^) } 

n/ci(R>{-©«!tt**2«CinU3lt. 
[0 04 9] JtfiM9 

2. 2 -ex {4- (jS-xb'^^PtWi/) } 
7x^o;0 7 smffigPi l -^;u*?:/F-4-e 
FD*H"<>-tf>2 5fififfi£ttffl03gffiOT8£iSQig 
L/c 0 »6ti^:K«>t©«tt%*2«:^l/fc. 
[0050] item 1 0 

1. 8 -*/jU\siy7b -4 -jtfoij'JYJV'fr- 3. 6 

-^*r***>48®»ffl<fc^**^';u>y-fvj/ 

7*- F 5 2£fiffO£^«9«CSefbttl«^ Lt^^ 
XX^n^-Y F*»*«l OOSfigptc^bXO. lfi 
fiSPK^a*-«i C 36K10mmHg ©^EET+ 
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/c 0 f#6n/c^®yto«3tt^a2tc^t^ 0 * 



3<2 







nO 


*D 


it* 


w 


3£u£ 
(kg/c«2) 


Hi) 






1. 704 


35 


L40 


110 


1200 


0.6 




BKjS-Xff* 


L704 


35 


1.40 


150 


1400 


0,5 


UttHlO 




1.704 


35 


1.40 


100 


1600 


0.4 






1.704 


35 


1.40 


150 


1500 


0.6 






L703 


35 


1.40 


100 


1500 


0.5 


3S*fcflJt3 




1.701 


35 


1.39 


70 


1600 


0.5 


mtmu 




1.607 


34 


1.38 


40 


1800 


0.5 


mm is 




1.701 


35 


1.40 


120 


1200 


0.6 






1.697 


35 


1.40 


100 


1000 


0.7 






1.692 


35 


1.40 


80 


800 


0.8 


»E0yi8 




1.703 


35 


1.40 


140 


1500 


0.5 




1vM) i-fi 












J&RM6 


e*-(0-x*tt 

tow^f 


L576 


47 


1.31 




_ 


3.3 




7otW>)xJ> 


1.610 


43 


1,31 


120 


900 


0.7 


ifct*0*J8 


2.2-ft- U- 

e»fi^)7xzjn 


L623 


30 


1.24 


150 


800 


0.8 




2,2-fx- U- 
T /9-xtWo 


1.625 


30 


1.25 


50 


600 


0.9 




♦-1=48/52 


L660 


31 


1.37 


70 


1200 


0,6 



(si) int. a. • Bustier frft&mm^ fi mswpssm 
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